Intensity of illumination [lx] Intensity of illumination [lx] dip1 dip2 dip3 Ele1 Ele2 Ele3 paste mothod Fig. 1 . The open-circuit voltage and the short-circuit current density of the cell using dipping and electrophoresis methods to adsorb dye molecules New energy development has demanded for a substitute of fossil fuels. Greatzel, et al. invented the dye sensitized solar cell by using anatase-type TiO 2 and sensitized dye in 1991 (1) . This solar cell has attracted a great deal of attention, because it showed the high transformation efficiency of about 10%.
We have developed TiO 2 thin film for the dye sensitized solar cell deposited by the electrophoresis method and applied the electrophoresis method to adsorbing dye molecules. The characteristics of the cell were evaluated by measuring open-circuit voltage and short-circuit current. The quality of TiO 2 thin film and the amount of dye molecules adsorbed on the thin film influence the charactaristics of the dye sensitized solar cell. The purpose of this study is to prepare anatase-type TiO 2 thin film for the dye sensitized solar cell and adsorb a lot of dye molecules on the inner surface of TiO 2 thin film by electrophoresis method. We discussed about the condition to deposit thin films of high quality and adsorb a lot of dye molecules.
TiO 2 thin films were deposited by both the constant-current method and the constant-voltage method. High quality thin films which have no cracks were obtained using only ion free water without binder and also using the constant-current method compared with the constant-voltage method. The quality of TiO 2 thin film increased for the small constant current and the long deposition time as total amount of the electric charge was constant. The desired film thickness could be controlled by the deposition time. EosinY could be adsorbed uniformly on TiO 2 thin film using electrophoresis method and the color of the film was deep compared with the dipping method. This result shows dye molecules can adsorb in short time and the amount of dye molecules increases by using electrophoresis method.
The values of open-circuit voltage of the cell for the electrophoresis current density of about 0.03 mA/cm 2 and deposition time of 800 s was maximum value of approximately 480 mV. Short circuit current density for the electrophoresis current density of about 0.05 mA/cm 2 and deposition time of 530 s was maximum value of approximately 0.4 mA/cm 2 . It was found that the values of the open-circuit voltage and the short-circuit current density increased with decreasing electrophoresis current density and increasing deposition time. These deposition conditions agree with those to obtain thin film of high quality by electrophoresis method. When used electrophoresis for adsorbing dye, both the values of open-circuit voltage and short-circuit current density increased as shown in Fig.1 . By moving dye molecules by using electrophoresis, dye molecules could inject into TiO 2 thin film and it resulted in improvement of chracteristic. We prepared three samples under same condition and it showed same characteristics as shown in Fig.1 . These results show that electrophoresis method for adsorbing dye molecules is effective Reference (１) B.O´ Ragan and M. Graetzel, Nature, 353, p.737 (1991) 色素増感型太陽電池の電気泳動法による 
